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* NOTICES * 

JPO and NCIPI are not responsibie for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

CLAIMS 



(57) [Claim(s)] 

[Claim 1] In order to form the fission reactor or oxidation silicon film to which the reactant gas 
supply pipe for dichloro silane gas and ammonia gas was connected through the bulb, 
respectively in order to form a silicon nitride film In the fission reactor to which the supply pipe 
of the reactant gas of tetra^ethoxy SMane gas was ccnriscted through the bu!b And when 2r! 
inert gas supply pipe is connected to a fission reactor through a bulb, the whole supply pipe 
system is closed. When exhausting to a vacuum, reactant gas from a reactant gas supply pipe 
The formation approach of the thin film by the vapor growth characterized by supplying inert gas 
from an inert gas supply pipe when always supplying the inert gas concerned from a reactant gas 
supply pipe except for the case where it supplies and supplying the material gas for thin films to 
an inert gas supply pipe at least [claim 2] The formation approach of the thin film according to 
claim 1 characterized by said formation thin film being reduced pressure vapor growth 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Objects of the Invention] 
(Field of the Invention) 

It carries out suitable [ of this invention ] to the vapor growth under reduced pressure, especially 
concerning the formation approach of the thin film by vapor growth. 
(Prior art) 

It is common to maintain and supply a predetermined ingredient gas to the temperature ambient 
atmosphere of a request of the processed semi-conductor substrate arranged in a fission 
reactor continuously at a vapor growth process, and to form a thin film. Here, FigJ_ explains the 
outline of the reaction section of the vertical mold reduced pressure vapor growth equipment 
which has arranged the furnace body to the vertical, i.e., a perpendicular direction. The ingredient 
gas supply line 2. the inert gas supply pipe 3 for an atmospheric-air return, and the inert gas 
supply pipe 4 for open air entrainment prevention are introduced into the lower part of the 
vertical mold fission reactor 1 from the outside, and the boat (Boart) 5 made from a quartz which 
fixes and arranges two or more processed semi-conductor substrates 6 is further installed in a 
fission reactor 1 . The boat 5 made from a quartz is supported by the cradle 8 in a fission reactor 
1 . and it is considered further again so that a heater (Heater) 7 may be arranged on the 
periphery of a fission reactor 1 as a source of heating and it can hold to predetermined 
temperature. 

Usually, in the process which supplies a gas required for desired film generation to a fission 
reactor 1 by the ingredient gas supply line 2, the supply pipe linked to the other fission reactor 
(not shown) has piping structure which is not used. Moreover, the duty which permutes the 
inside of a fission reactor 1 other than the aforementioned purpose by inert gas has also 
achieved the inert gas which the inside of a furnace is returned to atmospheric pressure with the 
inert gas supply pipe 3 for an atmospheric-air return as shown in Fig^l , and is supplied by 
these. Moreover, the molds which install the inert gas supply pipe 4 for open air entrainment 
prevention in the tail of a fission reactor 1 for the open air entrainment prevention at the time of 
throat disconnection have also increased in number recently. In such vertical mold reduced 
pressure vapor growth equipment, while supplying the gas for ingredients to the fission reactor 1 
from the ingredient gas supply line 2. in order that ingredient gas may flow backwards by 
differential pressure, a by-product accumulates on the inert gas supply pipe 2 for an 
atmospheric-air return which has suspended gaseous supply, and the gas supply line 3 for open 
air entrainment prevention from the tip of each supply pipe. Moreover, by operation like the 
preceding clause, the number of the ingredient gases used as the membranous source of a 
presentation is [ two or more ], and since some which are carrying out piping connected 
separately in a fission reactor have ingredient gas supply line 2 — of business, respectively, the 
outline of the connection situation to a fission reactor is shown in Fig. 2 . That is. ingredient gas 
supply line 2a and 2b are installed in the tail of a fission reactor for the ingredient gas supply line 
2 shown in Fig._1 as two kinds of ingredient gas A, and an object for B. In addition, since other 
components in Fig^2 are the same as the 1st drayying 1 Fig., explanation is omitted- By the way. 
ingredient gas A carries out back flow diffusion by differential pressure at ingredient gas supply 
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line 2b which will introduce the ingredient gas B from after if precedence installation of the 
ingredient gas A when not supplying A and B to a fission reactor 1 as ingredient gas moreover at 
coincidence using ingredient gas which produces a by-product rapidly also in a low-temperature 
ambient atmosphere by mixing and the reaction for this piping is carried out from ingredient gas 
supply line 2a, and it mixes. Therefore, it reacts with the ingredient gas A which will be mixed if 
ingredient gas B is introduced into ingredient gas supply line 2b afterwards, and a by-product 
accumulates from the tip of ingredient gas supply line 2b. 

Moreover, in the time whose supply interruption time amount of the ingredient gas A and B 
currently supplied to the fission reactor 1 is not simultaneous, in order that the ingredient gas A 
which supply is still continuing to supply pipe 2b for ingredient gas B which suspended supply 
previously may carry out diffusion mixing, the by-product by the reaction with the ingredient gas 
B which remains to supply pipe 2b accumulates. 

In the case where silicon nitride (Silicon) is formed as this ingredient gas by the dichloro silane 
(it is indicated as SiH2CI2 below), and ammonia (it is indicated as the following NH3), although 
NH3 gas is usually preceded and introduced in order to attain stabilization of a film presentation 
and thickness distribution, after making a fission reactor 1 into a reduced pressure condition, 
NH3 gas carries out diffusion mixing by differentia! pressure into the supply pipe for SiH2CI2 gas 
as mentioned above. If then, SiH2CI2 gas begins to be supplied in a fission reactor 1, deposition 
of silicon nitride will start in the processed semi-conductor substrate 6 fixed to the quartz boat 
5 arranged in a fission reactor 1. Although deposition of the silicon nitride film by SiH2CI2+NH3 
system which is ingredient gas is performed at 700 degrees C - 800 degrees C, if it mixes in an 
ambient atmosphere whenever [ about 1 50 degrees C or less low-temperature ], the by-product 
of an ammonium chloride (Ammonium) will arise. For this reason, when SiH2CI2 gas begins to be 
introduced from a low-temperature supply pipe, NH3 gas currently mixed there is contacted and 
ammonium chloride accumulates. Moreover, while ring main is supplied to the fission reactor 1 , 
said ingredient gas carries out diffusion mixing at the low-temperature gas supply line for an 
atmospheric-air return and the inert gas supply pipe for open air entrainment prevention which 
have suspended gas supply, and an ammonium chloride accumulates also here from the tip of 
each supply pipe as a by-product. Next, although the deposition of a silicon nitride film to a 
processed semi-conductor substrate is completed by suspending supply of SiH2CI2 at a desired 
stage. NHS gas continues supply for a while to a fission reactor 1 in order to stabilize the 
presentation on the front face of a silicon nitride film. Therefore, NHS gas carries out diffusion 
mixing and an ammonium chloride accumulates within SiH2-CI2 gas supply from a tip similarly by 
contact to residual gas. 

Formation of the oxidation silicon film by the tetra-ethoxy silane [it is indicated as four or less Si 
(OC2H5) TEOS] which is the organic system liquid ingredient used well recently is explained. In 
order to use the liquid ingredient TEOS for the equipment shown in Fig. 1 . and to earn the vapor 
pressure, what was heated and gasified is supplied to a fission reactor through a supply pipe. In 
this case, in order to prevent the reliquefaction of the TEOS gas in a supply pipe, the supply pipe 
itself is heated. Thus, the TEOS gas supplied to the fission reactor maintained in the 600-700- 
degree C ambient atmosphere pyrolyzes, and oxidation silicon, for example, the silicon dioxide 
film, accumulates on a processed semi-conductor substrate. However, although non- 
decomposed by-product gas mixes in the gas supply line for an atmospheric-air return and the 
inert gas supply pipe for open air entrainment prevention which have suspended supply of gas by 
differential pressure, the TEOS gas and by-product gas which were mixed since it was not 
heated carry out a reliquefaction, and carry out an adhesion residual as it is. And in contact with 
the open air involved in when a fission reactor 1 was changed into an atmospheric pressure 
condition, oxidation silicon deposits hydrolysis from a lifting and a supply pipe tip. 
(Object of the Invention) 

It is blockaded by the by-product which the supply pipe tip deposited when the count of 
membrane formation is piled up by such operation. Consequently, it disperses, when the by- 
product which it becomes impossible to have passed gas and was deposited again passes gas, 
and it has a bad influence on contamination of a fission reactor, and a processed semi- 
conductor substrate, and the fall of dependability is brought about. 
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The relation of the count of membrane formation (axis of abscissa) of the number (axis of 
ordinate) of particle (Particle) and silicon nitride film adhering to the processed semi-conductor 
substrate which deposits a silicon nitride film as this example is shown in Fig, 3 . and if it 
becomes ** to which the count of membrane formation exceeds 15 times, coating weight will 
increase. In order to reduce such a bad influence, cleaning of the nozzle (Nozzle) attached at the 
tip of the gas supply line for an atmospheric-air return, the inert gas supply pipe for open air 
entrainment prevention, and also an ingredient gas supply line free [ desorption ] according to 
cleaning (Cleaning) of a fission reactor is also carried out. 

However, between periodical cleanings, the aforementioned problem is not solved, but even if it 
cleans a nozzle etc.. gradually, a by-product deposits the gas supply line for an atmospheric-air 
return with a short distance, the inert gas supply pipe for open air entrainment prevention, and 
also Ingredient gas supply line to a fission reactor, and they are polluted again. By the failure 
(Miss), like when supplying two gas. the failure of a massflow controller (Mass Flow Controller) or 
the chemical cylinder (Gas Bonbe) which install in one gas supply network and are not shown in 
a drawing are not open Even if it has suspended supply of the ingredient gas to a fission reactor, 
diffusion mixing may be carried out, a by-product may accumulate on the whole ingredient gas 
supply line to wnich the ingredient gss currently supplied through a fission reactor has 
suspended supply, and it may pollute. It is still more so for usually impossible and complicated 
piping to clean the whole pipe line, such as a gas supply line for an atmospheric-air return, and 
an inert gas supply pipe for open air entrainment prevention, an ingredient gas supply line. Thus, 
even if the nozzle of the point of ****** can wash, it is the actual condition which is being used 
after the by-product has accumulated, and the piping itself is being regarded as questionable as 
pollution sources, such as particle to a processed semi-conductor substrate. This invention was 
accomplished according to such a situation, and aims at offering the conditions which can 
demonstrate the original function of gas supply line each. 
[Elements of the Invention] 
(The means for solving a technical problem) 

The description of the formation approach of the thin film by the vapor growth concerning this 
invention is in the point of passing inert gas beforehand to two or more gas supply pipes for a 
reaction linked to a vapor growth fission reactor. 
(Operation) 

This invention prevents mixing of ingredient gas by passing inert gas to the introductory 
schedule and the intact gas supply line in the introductory process of the ingredient gas which 
serves as a source of a film presentation in vapor growth. Consequently, the by-product 
generated within the supply pipe is stopped, and the reattachment and contamination of the 
particle to the processed semi-conductor substrate by scattering of the by-product generated 
secondarily are also suppressed, and the defect factor generated in a film purification process is 
mitigated. 
(Example) 

the processed semi-conductor substrate arranged to vertical mold reduced pressure vapor 
growth as one example concerning this invention — ingredient gas SiH2 — the same number is 
attached to the same components as the Prior-art column although the process in which the 
silicon nitride film which makes CI2 and NH3 the source of a film presentation is made to deposit 
is explained with reference to Fig. 4 . That is. although the fission reactor 1 which arranges two 
or more processed semi-conductor substrates 6 fixed to the quartz boat 5 is made into a 
reduced pressure condition and NHS gas is supplied by supply pipe 2c. to the inert gas supply 
pipe 3 for an atmospheric-air return, or the inert gas supply pipe 4 for open air entrainment 
prevention, inert gas, for example, nitrogen gas, is passed for the mixing prevention by diffusion 
of NH3 gas. Similarly, to 2d of SiH2CI2 gas supply lines, inert gas is passed from the connected 
inert gas supply pipe 10 for a SiH2CI2 gas-supply-line purge (Purge), and mixing of NH3 gas is 
prevented to them. This condition is maintained until deposition of silicon nitride will begin to the 
processed semi-conductor substrate 6 and it will reach predetermined thickness, if it switches 
to ingredient gas SiH2CI2 gas which introduces later the inert gas which is flowing in 2d of 
SiH2CI2 gas supply lines and passes to a fission reactor 1 after an appropriate time. At this time. 
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to the inert gas supply pipe 3 for an atmospheric-air return, or the inert gas supply pipe 4 for 
open air entrainment prevention, in order to prevent diffusion mixing of ingredient gas, 
predetermined carries out the time amount middle class of the inert gas, and it is continued. 
Next, in order to finish film generation at a desired stage, a precedence halt of the supply of 
SiH2CI2 gas is carried out, but in order to prevent diffusion mixing of NH3 gas which it is 
continuing supplying to a fission reactor 1 further in order to stabilize the presentation on the 
front face of a silicon nitride film, inert gas is passed to the SiH3CI2 gas supply line 3 here again. 
Furthermore, also in the inert gas supply pipe 3 for an atmospheric-air return, and the inert gas 
supply pipe 4 for open air entrainment prevention, it continues as an object for NH3 gas mixing 
prevention, and inert gas is passed. 

Thus, by passing inert gas as an object for mixing prevention of NHS gas also in the supply pipe 
except supplying ingredient gas, deposition of the ammonium chloride produced as a by-product 
with the conventional technique has been prevented. Therefore, contamination by the 
reattachment of the particle to the fission reactor 1 and the processed semi-conductor 
substrate 5 by scattering of a by-product etc. is mitigated. Moreover, when SiH2CI2 and NH3 
gas is supplied to the fission reactor, supply to a fission reactor 1 stops by a certain trouble 
(Trouble), for example, failure of a mcGsflcw controller or a chemical cylinder not being open etc. 
and one of ingredient gas takes the cure against interlocking (Inter Lock) which passes inert gas 
from the inert gas supply pipe linked to this supply pipe for ingredient gas, mixing of the gas of 
another side can be prevented certainly. 

The formation approach of using vertical mold reduced pressure vapor growth equipment for the 
oxidation silicon film which makes ingredient gas TEOS which is an organic liquid ingredient as 
other examples is explained with reference to Fjg. 5 . If it is gasified by heating of the TEOS 
source (Source) tank (Tank) 1 2 and a fission reactor 1 is supplied through supply pipe 2e, it will 
pyrolyze and, in oxidation silicon, for example, the silicon dioxide film, deposition will start in the 
processed semi-conductor substrate 6. At this time, in order to prevent diffusion mixing of the 
TEOS gas into the inert gas supply pipe 3 for an atmospheric-air return, and the inert gas supply 
pipe 4 for open air entrainment prevention, inert gas is passed. Therefore, a by-product does not 
accumulate in a supply pipe, but contamination of the fission reactor 1 by scattering of a product 
or the processed semi-conductor substrate 6 is mitigated further. Deposition of the product 
generated when the oxidation silicon to the processed semi-conductor substrate 6. for example, 
the deposition process of the silicon dioxide film, was completed, it changed the inside of a 
fission reactor 1 into an atmospheric pressure condition, and inert gas was passed from the inert 
gas supply pipe 1 1 in TEOS gas supply line 2e, open air mixing can be prevented and TEOS gas 
moreover remains can be suppressed. 

Thus, by passing inert gas in a supply pipe for the purpose of the residual of the ingredient gas 
into a supply pipe, or diffusion mixing prevention of the open air, contamination of the inside of a 
supply pipe and a fission reactor 1 is prevented, as a result the contamination to the processed 
semi-conductor substrate 6 can also be prevented. However, if inert gas flows too much mostly, 
the membrane formation conditions for film generation, such as pressure variation of a fission 
reactor, will change, and affecting a presentation and property of the generation film is expected. 
Eig„6 shows N2 flow rate (axis of abscissa) passed as ingredient gas mixing prevention into the 
inert gas supply pipe 4 for open air entrainment prevention, and the relation of thickness 
homogeneity (axis of ordinate) of the silicon nitride film deposited on the processed semi- 
conductor substrate 6. and thickness homogeneity is getting worse gradually from the hit where 
N2 flow rate exceeds 50 cc/min. Fig. 7 shows the relation between N2 flow rate (axis of 
abscissa) passed as an object for ingredient gas mixing prevention into the inert gas supply pipe 
4 for open air entrainment prevention, and the number of particle adhering to the processed 
semi-conductor substrate 6 on which the silicon nitride film was made to deposit (axis of 
ordinate). 

If the flow rate of N2 gas is 10 or more cc/min so that clearly from this drawing, the 
effectiveness of this invention is seen, and from Fig. 5 and Fig,. 6 , if the flow rates of N2 gas are 
10 cc/min thru/or 50 cc/min, effectiveness can be demonstrated, without affecting a 
presentation and property of the generation film. 
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Although the example of formation of a silicon nitride film or the oxidation silicon film, for 
example, the silicon dioxide film, was explained by vertical mold reduced pressure vapor growth 
as mentioned above, even if it applies this invention to the horizontal-type reduced pressure 
vapor growth or plasma (Plazma) vapor growth which has arranged the fission reactor 
horizontally, it writes in addition that the same result is obtained. 
[Effect of the Invention] 

According to the reduced pressure vapor growth which applied this invention approach, even if it 
piles up the count of membrane formation, a by-product hardly accumulates within between 
[ linked to a fission reactor ] gas supply, but the contamination to the processed semi-conductor 
substrate by scattering of a by-product can be controlled again. Furthermore, it is clear that the 
direction of this invention approach is stopped for whenever [ increment / in the adhesion 
particle number to the processed semi-conductor substrate accompanying the increment in the 
count of membrane formation ] compared with the conventional approach in Fig^ in which the 
particle size (Particle Size particle size) in a processed semi-conductor substrate showed the 
relation between the number (axis of ordinate) of particle (particle) of 0.3 micrometers or more, 
and the count of membrane formation (axis of abscissa). Moreover, since a by-product hardly 
accumulated in the supply pipe connected to a fission reactor difficulties, such as lock out from 
a supply pipe tip. were canceled, as a result dependability improved. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Fig,, 1 the sectional view of conventional reduced pressure vapor growth equipment, and Fig. 2 
The sectional view near the supply pipe of the reduced pressure vapor growth equipment to 
which two kinds of ingredient gas supply lines are connected, and Fig. 3 Drawing showing the 
relation between the count of membrane formation of the silicon nitride film in the conventiorial 
reduced pressure vapor growth (axis of abscissa), and the particle number in the processed 
semi-conductor substrate which the silicon nitride film deposited, and Fig. 4 The sectional view 
of the reduced pressure vapor growth equipment for silicon nitride film formation which applied 
this invention approach, and Fig. 5 The sectional view of the reduced pressure vapor growth 
equipment for oxidation silicon film formation which applied this invention approach, and Fig, 6 
The graph which shows N2 capacity (axis of abscissa) and the thickness homogeneity (axis-of- 
ordinate %) of a silicon nitride film which were supplied when forming a silicon nitride film by this 
invention approach using N2 supply pipe for open air entrainment prevention, and Fig. 7 The 
graph which shows the relation between N2 capacity (axis of abscissa) supplied when forming 
the silicon nitride film in this invention approach using N2 supply pipe for open air entrainment 
prevention, and the particle number adhering to a processed semi-conductor substrate, Fig, ,8 is 
a graph which shows the relation between the count of membrane formation of a silicon nitride 
film (axis of abscissa), and the particle number (axis of ordinate) adhering to a processed semi- 
conductor substrate as compared with the former and this invention approach. 
1 : Fission reactor, 

2. 2a, 2b. 2c, 2d. 2e: Ingredient gas supply line. 

3: The inert gas supply pipe for an atmospheric-air return, 

4: The gas supply line for open air entrainment prevention, 

5: The board made from a quartz, 6 : processed semi-conductor substrate, 

7: A heater, 8 : cradle. 

9: The inert gas supply pipe for NH2 gas-supply-line purge. 
10: The inert gas supply pipe for a SiH2CI2 gas-supply-line purge, 
1 1 : The inert gas supply pipe for a TEOS gas supply line purge, 
1 2: Source tank. 

[Translation done.] 
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[ Fig, 1 ] 
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So ^<D^^^. m^^^p^x^^\^x\^^tlW\^JSLm^n±. 
mmm) 

^^m\^%i:^^-mmmt \^xmmm,mmMfSL^m\z, 
mLx^m-r^t^. v^^(Di^mmtm-(r>nffu\z\tm- 40 

mi^:^:^m^it^m:^^^^{^X:^<o Ri:<SiH.Cl2 

(Purge) ffl^^S&ti;^/^^^^^10/»^P.^f§il:^^^»teL 
Xi3\^^Xm^:tfy^<DmA=&:m±'t^a l^^^^'ik. SiH^CU 
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^m:^^SiH,CU :^^{zm^PLX&ft^i^ 1 Iwofci-^irteACL 

s^«f*:s« 6 \c.mtmm(ommt>m^\^xm^mm\:i 

ic. RJt^jpiizm^i^Lm^'fX^^^m,i^:^(D^mm:X^ 

^±-t^tiMZSiH,CU ^7.m^^ 3 {Zyff§^if:^^m 
- CO J: ^ {zuntr :^ ^ Wi^ L Ti ^ S \^J.^o^m^V^ \z 

zt\z^^^ 'i^^m^xm\^ftimti.x^zfzmtr:y 

WHmts:}£\zX,^yi^mm^^i\^. ^t^. smchtn 
H,:^:^^mjZ^iP\zm'^^nx\.^^^. tfhhf)>-:f7(DU 

1^iff^ti^i^hf)^(Dh'7y/\^ (Trouble) 0iJ;ttf-^>^7o 

{zX.^^^.i^l^(Dm^^^m±l.tzm'^. zo:>un:^^ 
mmi^W{zmfgt\^tzl^m^iif:^m^'^t)-h^m\±:ffy^^ 
m-r^ >^-t2 (Inter Lock) l^m^m-t ^ Z t 

(C«t t? fi!i:fer(7);^;^o^gA^«l^lc:Kil:1-S Ztt^X^ 

fiSL:^m^mbm^^m\^xmn-r^o TEosy-;^ (sour 

ce) ^>';^' (Tank) 12<dJ!jdSKV(c J: 0 ^nxfi^l^e^ 
2e^iiLTSt£:^l d^t^^^ix^i:. ^^^-^LT^SAQ^ll 

A^BSCfc4^(c^fSf4;^;^Sr«tLT*:5<o ^(Dfz^\zi^ 

J: 1 6 (O'^^Tli^il® 

B^<o«l«[iam;5?j|i^T LT^fS*^ l P^^±%^imAZ't ^ 
m-^. ■\'E0SiJ>^m'^m2Gp^\z:^m\^^:^m^^nt^h^ 

(^is:^fimm\.tLm'k\zm^-r^^m.^<Dmm^n^^ 

zti)^X^^. 

%(o^WLm.xm±^u^t \.xmi^m^\z:^mii^i^ 
mir:z t\z^^ m^^p^Ru^^t^^iP 1 (omvk^mit 
w^x\-tm^n^m{^mwL 6 t^i^ihT'^ So 
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Am±ti.xmLt::H,m.m mm) t^^m^mf^mm 
xmi^itii^mm mm tmtmmm^mm^-^ti^^ 

j£*55V>{l>^^X-v' (Plazma) l^fflfife:g&(C;ifC|6BJ^ia 

[11 iJc ^ fi;ja r t> ^it ^ ^ ;^ ^ W 1^ gil ^^Tfe 

^tg(;:*5tt6^<— T^-r i^/H^-r X (Particle SizeU 

m m.3um\;i±(r)^<-T^ iu^) mm 
tfi^m^Bim mm) <om»^^7fki.timsmxn. 

miim^:^m\:i^^x:i^^m-:)jm<n:^fim^^f\^x\.^^ 
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mm^£^<nmj^r^mm^ti. x>i^xitmmm'^\^±\^ 
ft. 

%^f^-!^mi^)dii ^mitmmm(7)fisim^^ mm) 

t^sEi. ^6 1111, ^^m:>im^^^mt^mm^^^ 
mm) tmt^mm<Dmw-^-^ mm%) 

m^Ltiu,:ff^m mm) tm^mwmi^mmzHmi. 

m.mmm mm) twmm'-^mi^mmia^mLtim,^m 
mm) omm^'ii^^t^^m-jj^tftni^xTjk^y^ 

2, 2a. 2b. 2c. 2d. 20'-^^:^ y'^m^'St. 
9:NH. :^ :^m^^'S^<-i^m^^^:^ :^mi^^^. 

10 : SiH= CI., i^m^mi^:^^mit^^ . 

1 1 : TEos ^ >^ v^ffl ^f£i4;<f m^t^m > 

12:y — 
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